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@ Method for decreasing the barrier attenuation requirements set on a duplex filter in a digital radio 
telephone. 

@ In the method according to the invention, the 

barrier attenuation requirennents set on a duplex filter 

in a digital radio telephone can be reduced by plac- 
ing a diode limiter (D1. D2) between the filter (1) and 

the receiver (5). The limiter prevents the access to 

the receiver (5) of a transmission signal which has 

passed the filter and might damage the receiver. 

Preferably the limiter comprises diodes (D1, 02) 
C>l coupled in antiparallei between the signal line and 
Aground, with an inductance (L) in parallel with them. 
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Method for decreasing the barrier attenuation requirements set on a duplex filter in a digital radio 

telephone 



The invention relates to a method by means of 
which it is possible to reduce the barrier attenu- 
ation requirements set on a duplex filter in a radio 
telephone. 

Patent application FI-883789 proposes that in a 
system based on digital time division multiplexing 
(TDMA) the rf switch be replaced with a duplex 
filter which prevents the access of the transmission 
of the telephone itself to the receiver and the 
access of a received signal to the transmitter. The 
filter can be conceived as two separate filters of 
which one part is between the antenna coupling 
and the transmitter and the other part between the 
antenna coupling and the receiver. When high 
transmission powers are used, for example in a 
digital GSM system the transmission power is 20 
Wt high demands are set with respect to attenu- 
ation on the filter part between the antenna and the 
receiver, since the transmission power must not 
pass to the receiver and possibly break it. As a 
consequence of the high attenuation requirement 
the filter becomes more complex, its size becomes 
large and its weight increases. This also increases 
manufacturing costs. The filter in a radio telephone 
should be as simple and light as possible in spite 
of the high attenuation requirement 

The object of the present Invention is to pro- 
vide a method by which the barrier attenuation 
requirements set on a filter can be reduced. Ac- 
cording to the basic idea of the invention, signals 
which have passed the barrier filter and are too 
intense for the receiver are limited so that they 
constitute no risk to the receiver. By limiting the 
signals after the barrier filter it is possible to reduce 
the at tenuation requirements set on the filter itself, 
in which case the filter can be made small and 
simpler than without the limiter. Diodes can be 
simply used as the limiter. 

The invention is described below in greater 
detail with reference to the accompanying drawing. 

The figure shows diagrammatically the cou- 
pling of the duplex filter in a digital radio telephone 
to the other blocks of the telephone. The duplex 
filter 1 has three ports: one port for the transmis- 
sion signal arriving at the filter, one antenna port, 
and one port for the receiver. The received signal 
coming from the antenna 6 travels via the block 3 
of the bandpass filter 1 to the receiver 5. Respec- 
tively, a signal conning from the transmitter 4 
passes via the block 2 of the filter to the antenna 6. 
For this signal the filter block 3 is seen as a high 
impedance. As stated above, in practice, as the 
requirements set on barrier attenuation increase, 
the structure of the filter becomes more complex 



and its size increases. In order to be able to 
maintain the barrier attenuation requirement at a 
reasonable level, diodes D1 and D2 are coupled in 
anti-parallel on the signal line between the block 3 

5 and the receiver 5, between the line and the 
ground of the device. The diodes used can be 
advantageously Schottky diodes because of their 
low fonward current. Other diodes having a low 
threshold voltage can also be used. Common sili- 

w con diodes having a threshold voltage of approxi- 
mately 0.7 V are also possible, provided that the 
first transistor of the receiver can withstand the 
power passing through the diode limiter. Coil L is 
also coupled in parallel with the diodes. Its purpose 

15 is to compensate, within the frequency range used, 
for the capacitance, of the diodes and to zero the 
dc level in order that the diodes should function 
symmetrically. The diode limiter does not load the 
transmitter very much, since the block 3 of the 

20 duplex filter 1 suitably separates the limiter from 
the transmitter. 

By using a diode limiter according to the inven- 
tion it is possible, owing to the lower barrier attenu- 
ation requirement, to make the duplex filter smaller 

25 and simpler than when a diode limiter is not used. 
In particular, the diode limiter according to the 
invention Is Intended for use in a radio telephone 
system based on digital time division multiplexing 
(TDMA). 

30 

Claims 

1 . A method for reducing the barrier attenuation 
35 requirement of a duplex filter in a digital radio 

telephone, characterized in that there is a diode 
limiter (D1 , D2) disposed between the duplex filter 
(1) and the receiver (5). 

2. A method according to Claim 1. character- 
40 ized in that the diode limiter comprises diodes (D1 , 

D2) coupled in antiparallel between the signal line 
and ground. 

3. A method according to Claim 1, character- 
ized in that the diodes (D1. D2) are diodes having 

45 a low threshold voltage, for example Schottky di- 
odes. 

4. A method according to Claim 1 . character- 
ized in that, in order to compensate for the capaci- 
tance of the diodes (D1, D2) and to zero the dc 

50 level, an inductance (L) Is coupled in parallel with 
the diodes (D1, 02). 
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@ In the method according to the invention, the 
barrier attenuation requirements set on a duplex filter 
in a digital radio telephone can be reduced by plac- 
ing a diode limiter (D1, D2) between the filter (1) and 
the receiver (5). The limiter prevents the access to 
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the receiver (5) of a transmission signal which has 
passed the filter and might damage the receiver. 
Preferably the limiter comprises diodes (D1. D2) 
coupled in antiparallel between the signal line and 
ground, with an inductance (L) in parallel with them. 
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